1. Introduction. -Non-stoichiometric sodium #-alumina and its isomorphs are interesting materials for several reasons. They are often called superionic conductors because of their exceptionally high ionic conductivity at elevated temperatures, but their low temperature behaviour is also striking. The specific heat [1, 2] of Li, Na, K, and Ag ~-alumina exceeds the Debye specific heat by an amount which varies linearly with temperature while the thermal conductivity [3] of Li, Na, and Ag #-alumina depends on the square of the temperature. The dielectric behaviour is also unusual. In the case of Na fi-alumina the dielectric constant varies logarithmically with temperature and the dielectric loss exhibits saturation effects [4] . Finally, the temperature dependence of the acoustic velocity in Na #-alumina has been found to be logarithmic [5] . These [1, 2] , thermal conductivity [3] , and dielectric measurements [6] indicate that these planes, which are highly disordered, are the origin of the amorphous-type behaviour.
We report here the results of ultrasonic attenuation and velocity measurements on Na ~3-alumina. These results, which indicate that in certain respects Na #-alumina is an ideal amorphous material, may be summarized as follows :
(i) In the lower temperature range (T 15 K) the attenuation varies as roO T 3 where c~/2 7r is the ultrasonic frequency and T is the temperature. This attenuation law has been predicted [7] and observed [8] for amorphous materials, but has not previously been reported for a material such as #-alumina.
(ii) At somewhat higher temperatures the attenuation varies as c~T~. Although this behaviour was predicted [7] for amorphous materials, it has not yet been observed in these materials.
(iii) Above 10 K, the velocity decreases linearly with temperature. Such a velocity variation has also been observed [9] [10, 11] .
The origin of the so-called Two-level systems in fl-A1203 is certainly associated with the Alkali-ions. However, at least two microscopic models might be suggested. One model is that the interstitial atoms tunnel between equivalent positions (Mid-oxygen and/or Anti-Beever Ross one). Another is that the Alkali atoms tunnel between off centre positions as it has been proposed for the sulvanite [12] . We cannot choose between these two hypothesis.
A more detailed analysis of our experimental results will be given in a forthcoming article [13] . figure 1 , using logarithmic coordinates.
At the lowest temperature there is a region where the attenuation for all four frequencies falls on the same line within the experimental accuracy. The straight line through the data has a slope of 3, so that the attenuation is described in this temperature range by a~cc~°T3.
At higher temperatures the attenuation reaches a temperature independent plateau, the height of which is frequency dependent. In order to display this frequency dependence the plateau attenuation is plotted as a function of frequency in~ figure 2. As can be seen, the frequency dependence is linear. Thus, at the highest temperatures, the dependence of the attenuation a on the frequency and temperature is given by oc ~ (D7~. We have measured the ultrasonic velocity at 1 GHz and the results are shown in figure 3 . The velocity increases with increasing temperature up to the maximum at about 7.5 K and decreases linearly with temperature above 10 K. A more detailed examination of the low temperature data indicates that the temperature dependence is in agreement with a logarithmic variation in the range 2 K-5 K. We have previously shown [5] , using a different sample of Na #-alumina, that the temperature dependence is logarithmic in the range 0.1 K-5 K.
3. Theory. - We interpret our results in terms of the theory of T.L.S. proposed by Phillips [10] and Anderson-Halperin-Varma [11] The exact nature of the T.L.S. is unknown, but they can be described [15] in terms of fictitious spins S = 1/2 which are coupled to the elastic strains e by the hamiltonian~= E(c~+~~). (7a) ) which is independent of the relaxation process provided there is a distribution of the coupling strength.
We now make a quantitative comparison between theory and experiment. From the logarithmic velocity change given by equation (3) and from the plateau of the attenuation given by equation (7a) we deduce two values for the coupling constant cl of the longitudinal wave, (3.6 + 0.4) .10-5 and (6.8 ± 0.4). . respectively. The discrepancy between the two values is much larger than our accuracy, but we think that some modifications of the distribution function P(J, Jo) can explain such a difference [13] .
We previously measured the ultrasonic velocity in a different specimen of Na #-alumina over the temperature range 0.1-15 K [5] . In the temperature range where the two experiments overlapped the results are similar. However the coefficient C is about 40 % greater in the previous sample. As the two samples were grown by different methods [16] the different results may reflect a different amount of disorder in the two specimens.
In figure 1 it seems that for the curve at the highest frequency (1 950 MHz) there appears on the plateau a small increase of the attenuation above 50 K. We attribute this effect to the usual Akhiezer attenuation in crystalline insulators [17] . Its ro2 dependence prevents its observation at lower frequency.
From the data in the T3 temperature region (Fig. 1) we can determine (b2/V5) using equation (6a [18] . This point asks for a careful analysis beyond the scope of this letter and we shall discuss it in a forthcoming paper [13] . 5 
